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Figure S1 1 O2 production quantum yields in PBS The 1 O2 quantum yields (ФΔ) of Ir(III) complexes in DMSO were detected according to the literature procedure with slight modifications. 3 The DMSO solutions containing 1, 1a, 2, 2a and DPBF (50 μM) were aerated for 10 min, then irradiated at 425 nm (2% *40 mW cm −2 ). Every 2 s, the absorbance of DPBF at 418 nm was recorded. MB was used as the reference (ФΔ = 0.52). where S is the slope of a linear fit of the absorbance change of DPBF at 418 nm or ABDA absorption maxima against the irradiation time(s) and F is the absorption correction factor, which is given by F = 1 -10 -OD (OD is the optical density at the irradiation wavelength).
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Cell lines and culture conditions
HeLa, A549, A549R and LO2 cells were obtained from Experimental Animal
Center of Sun Yat-sen University (Guangzhou, China). The Cells were maintained in DMEM (Dulbecco's modified Eagle'smedium, Gibco BRL) or RPMI 1640 (Roswell Park Memorial Institute 1640, Gibco BRL) medium containing 10% FBS (fetal bovine serum, Gibco BRL), 100 μg/mL streptomycin, and 100 U/mL penicillin (Gibco BRL). The cells were cultured in a humidified incubator at 37 °C under 5%
CO2. A549R cells were cultured in a medium containing increasing concentrations of cisplatin to maintain the resistance. In each experiment, cells treated with DMSO (1%, v/v) only were used as the reference group .
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Dark cytotoxicity 7 Cells cultured in 96-well plates were grown to confluence. The compounds were dissolved in DMSO (1%, v/v), and diluted with fresh media immediately. The cells were incubated with a series of concentrations of the tested compounds for 44 h at 37 °C. 20 μL MTT solution then added to each well, and the plates were incubated for an additional 4 h. The media was removed, and DMSO was added (150 µL per well) and incubated for 10 min with shaking. The absorbance at 595 nm was measured using a microplate reader (Infinite M200 Pro, Tecan, Männedorf, Switzerland).
Phototoxicity
Cells were incubated with the tested compounds for 24 h. The media containing the Ir complexes was removed and fresh media without the complexes was added.
Irradiated with a 425 nm LED light array (40 mW cm −2 ) for 10 min (24 J cm -2 ), incubated for another 20 h, MTT was added and incubated for an additional 4 h.
In the experiment investigating the elimination effect of NAC (5 and 10 mM) on phototoxicity, A549 cells were initially incubated with complex 1 for 24 h, media was removed and fresh media without the complex was added. NAC was added 1 h before light irradiation (425 nm, 24 J cm -2 ), and then cell was incubated as described above for MTT assay.
Selective killing cancer cells during PDT treatment
A549 was labeled by Hoechst 33342 (5 μg/mL in PBS) in advance. A549 and LO2 cells were cultured in 60 mm dishes (Corning) to welt and treated with complexes 1 for 0.5 h. Photo-irradiation (425 nm, 40 mW·cm -2 , 10 min) was performed, and cell was then incubated under dark for 23h. The cells were washed twice with PBS, then 5 uL Annxin-V and 10 uL PI was added before cells were immediately viewed by a confocal microscopy. 
Detection of apoptosis

ICP-MS
A549 cells were seeded in 10 cm tissue culture dishes to welt, the medium was removed and replaced with fresh medium containing the tested complexes (20 µM).
For dark ICP-MS measurements, the cells were treated for 2 h under dark; For ICP-MS in the presence of light, cells were treated with Ir(III) complexes for 1 h under dark, irradiation (425 nm, 5 min) was operated followed by another 1 incubation. Then the cells were washed with PBS, trypsinized and collected after 24 h incubation. Cells were counted, and digested with HNO3 (65%, 2 mL) at 60 °C for 1 h.
The solution was then diluted to a final volume of 10 mL with Milli-Q water. The concentration of Iridium was measured using the XSERIES 2 ICP-MS.
One and Two photon confocal imaging of 1-treated zebrafish
Zebrafishes of 5-days-old were fed with 1 (50 μM) in PBS buffer at 28 ℃ for 6
h. All the fishes were terminally anaesthetized using methylcellulose(3%) for one-photon (λex = 405 nm) and two-photon (λex = 720 nm) bio-imaging.
The cytotoxicity for zebrafish was prepared with 5-day-old zebrafishes. Three hundred zebrafishes were divided into five groups, one group was used as control, Lifetime data were recorded by a DPC-23016 Channel Photon correlator and data was analyzed by a SPCM software.
Measurement of Intracellular ROS levels
A549 cells were cultured in 6-well tissue culture plates for 24 h and then treated with complex 1-2 at the indicated concentration for 3 h. PDT treatment was carried out as described before. Then cells were incubated under dark for another 3h and washed twice with serum-free DMEM, the fluorescence intensity of cells was measured immediately by flow cytometry with excitation at 488 nm and emission at 530 nm. Green mean fluorescence intensities were analyzed using FlowJo 7.6 software.
MMP Assay
Confocal microscopy:
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A549 cells were treated with 1 and 2 (10 μM) for 3h in the absence or presence of irradiation (425 nm, 5min, 40 mW·cm -2 ). Then the cells were incubated under dark for another 3 h and stained with JC-1 (10 ug/mL) in the dark at 37 °C for 30 min.
Cells were washed three times with PBS and then visualized by confocal microscopy (LSM 710, Carl Zeiss, Göttingen, Germany).Ex (JC-1 monomer) = 488 nm, Em (JC-1 monomer) = 529 nm ; Ex (JC-1 aggregate ) = 543 nm, Em (JC-1 aggregate ) = 590 nm.
Flow cytometry:
A549 cells were treated with 1 and 2 in the absence or presence of irradiation as described above. The cells were then collected and resuspended at 1 × 10 6 /ml in pre-warmed PBS containing 5 μg/ml JC-1, and incubated for 30 min at 37 °C.
Subsequently, the cells were washed twice with PBS and immediately analyzed in a flow cytometry. Fluorescence was monitored by measuring both the monomer and the aggregate forms of JC-1 following excitation at 488 nm. Red and green MFI were analyzed using Flow Jo 7.6 software (TreeStar, USA). 10, 000 events were acquired for each sample.
ATP Assay
ATP concentration of A549 was conducted by the CellTiter-Glo luminescent
Cell Viability Assay(Promega, USA) according to the manufacturer's instructions.
Cell were cultured in 96 round black well plate for 24h to welt and treated with 
Statistical analysis
All biological experiments were performed at least twice with triplicates in each experiment. Representative results were depicted in this report and data were presented as means ± standard deviations.
Supporting Figures and Tables
Scheme S1 Structures of nitroxide-free Ir(III) analogues, counter ion is PF6. [Ru(bpy)3]Cl2 was used as standard. 
